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(54) METHOD FOR MANUFACTURING ACTIVE LAYER OF TFT TYPE ARRAY SUBSTRATE 

(57) Abstract: 

PURPOSE: A method for manufacturing an active layer of a TFT type 
array substrate is provided to form an active layer by using a 
polysilicon layer with a fine surface. 

CONSTITUTION: A polysilicon layer is formed on a silicon layer(1 11) 
located on a drive portion (A) of a gate drive circuit region(115) and a 
data drive circuit region(113) by using an SLS(Sequential Alteral 
Solidification) method. The whole region of the silicon substrate(1 1 1) 
is crystallized by using a MPGG(Multiple Pulse Grain Growth) method. 
The crystallization is spread to a part crystallized by the SLS method 
when a pixel region of an LCD panel is crystallized by the MPGG 
method. 
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0.5. ^^)o]7l^ ^ ^ ^jsj.j=L *1 ^o|] <§^^fe ^ SLS(sequ 

entiai alteral solidification) *JM-fe 4**H H^i, SLS^iHI SWt^^l^S- 11 

^€ MPGG(multiple pulse grain growth) HM-^ *1W*H, A <M SLSHM^ ^*fl -f^ 



8 

]E la ifl*] Jr. lcfe ^^71^-2- SLAlt* 7fl§H?l sa^Jr-ol;ii ( 

H 21:- *J^£ HI!*! -S Sis* A H^ <>1^, 
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£ 3£- 4^4 5= 4* »|^Jf^l:a, 

s 5t- SLS444-& 4*44 3*j4£ -S^l 4*4***1 4 r fl^ 4*Msl, 

£ 6£ «■ 4*- ^4M*S] tMJv: 3£4# 44^4^3 <H^^l7]^l 7fl^?I HJ^°1j1, 

-v. 7£- SLS4*?4 MPGGnH-& 4*44 *H 3H4€ & 4* «4Sele**l 4<4I£ 4*! 

£ 8& &m f 44Wif-4 £ ^34 #SH 44 33 4« #411 el* **1 414 ^HM* 514 

121 : SLS^^4 "J^l ^tf §4^44!Hr- 0 l £-*i#°>H ^ *4-& 

123 : SLS 3Wtffl4 MPGG 1^4$* «34^ <44 4*34* -£4*14^*^ t($ ti^-g- 5E 

t^l -K4 

£ 44s«4^4 *MM4* ^4**H1 3 44 -i4^4^-S ^£ °-$4**£ ^fe 44s a 
4-*4*g 4^4*lH 

44H<ffl4^4fc 4*^s. ^m~. ill, sR*^ 4VI4 #4. 

-5M 44^4^43 4 -2-^1 »fl4 #4 A cM]*l -a i 84«. ®3c*l*.*afe 4*4^ -8 4 «( Amorphous Silicon) 
5Efe §el^4*(Po)y silicon)* <>1 43431, *£*( Insulate ]ayer)^.S-fe ^4-5 l!44(SiN x ), ^44 ( 

Si0 2 ),^4^4^(Al 2 0 3 ), 4^4°lH(TaO x )*°l 4*44 (Passivation layer) ^-^ *43*?! 

^ Sfe ^<3£-*H 4*42., ^*(Electrode layer)^^ WItj-(AI), Hl-(Cr), ^4 * €(Mo)-g-- d -l ^4 

^4*1 4*44. 

43: 4 4€- -sr^r* t- 444 (Deposition Apparatus) ^, ^4 sputtering)44, 4444^4(Che 

mical vapor deposition) : CVD)44 4*44 ^44 : f i 4 ^44 (Lithography )7|#-& -?444 £44 

44 ¥^4 4 i 1 ^* * 4£*fl*£ ^47> 4:E*1|^^4 ^2 ^7] ^^14, Hefl^l 

t|o|je^a£ ^^^H <^>1 ^7] tt3E4|*^ ^^'^^-2: <fl44fe «4. 

S*, A J-7l -8-71 *3c*l|*-& ^afl -ajt^fl-& **4fe ^^°] €4. 

a5U#7l i^i^olH H5fl?!^^s ^4V^^ 4fe i r4< 5 l 44. 

44*1, 44ia^3t|AElt &4S- 4-8-4?il ^1^. ol i^-y- "fl*L^- oT i^i£ A 1^4(Active matrix liquid cryst 

al display device : AMLCDHr 3 # -S-*44. 
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^EliltflEejA; «^£A]i^ x1]sfl4olH(CdSe). 4^4^ 442]^- 4s|-S(a-Si:H), -g-B) 3.2^. 

44<?1 4el-£-(Pily crystalline silicon : poly-SiH 4£*I14>.£_S. 44€ 44^€ 'l.*-^ 444-2..S.*! 
4^<H 7 r 45i]£4. 

0J4 44m4*|&Sl 0 l ljVi«aIl§..O.a 44*]^- ^ n].-g-3)A -g->$M 444-- 1 - *|-g.o)|*] 4 

XU-AS. °W #4-H(Solar ccll)4 A*M*M 4-§ S)j?. #4. 

ff-4, a>-S-5)A °144 ^4°1 -•*J4# ; 8-& ^ r H 4-V-7} 350r3}.t.<>l 7l-M=l M^o^l ^A-?- ^sfl^ 

4 nfl^otf *j|4o| £344 

~"14, ^l^ 4-S-^- 4Bl&»n°ll4 0 1 44 44 °|-¥ : -£(< 2ctf/Vsec)ir 44^.31 "l^**! ^^HH 4*fl°l A 
?] 44*} 2. 5&4, H^S. 44S 3171^4 7fl<4«Kr ^^Si4(Drive circuitry)4 44-^717^51 44 

44. 

44 -§ 21-^1 El 4£.*)14-2-S 44£ VjBl-E^liE:]^. ^ElM«l)E?:li °-M^SA)4i4ol| *j444. 

^41^4^4 44^ 4^3-4 ^«fl 4-^444^4 44:2. &4. 

£4. 4^711 4-8 -^lfe 4-5-*)^- 44-??. ; 21 x l^* 1 H »1^H ^5)^.5] S- 0 ! 7>4 & 4^ 20~550arf/Vsec 3lS-°1 

&4 3**4 °1 7Mi 514b 

$7)}£_:q °14S.fe 44^31*1^1 P| .^^^£.-2. 4-S4-* 42l5-»i4 4 lOOHfl mVS-4. 

4°lfe 1-?^^^°) <>)b) ^<Bi(Grain).£..§. 4^£)°jU, 443|^cl-£ iL4*r 4fi- ^^S(defect)-0- 4 
*U SUfe 5H) 7|<044. 

43>4 -1-^3^4 i 3 ^| 4fe *HW £7-1 £.4-1- 34 ^3>4) «!-4 <a*fl47 r 7 r %- 

4^4-£ 7l4£4. 

*rc- 4^4 spcs, Mica. ^h^m*! 0 !^^ &4. 

4^1 SPCCSolid phase crystallization)^* aL-tf^HHl ±3-*\, 3l4(600:E)o)H 44^7^ye]^4 ^44fe 
4»JH4. °1 -E/JHM 4^47} 44^171 tfl^ofl xfldfl ^ ^-(micro-twin, dislocation...)^ S44 

^^£7} ^.oj^r^, ol-2- a.4-47] ^Si-a) jZ-&(~1000£.)S1 tIHe 40)40.5. 4444. 444. 1000 

t°l4°W 4*34 44 2 7Hrfl^ ±t|4 44«fl44 4fe 4^°1 Sl4. 

47l MIC(Metal induced crysialli2ation)4^-S- ^4-fi-i?-^^4 4$-°-#-. 45 s )«?-^2l-& "o4-Sr ^44°j 

^-a- 7>a()#o.s.4 ^.-34^4 4?^14. °1 <4 1^§4 WiW* 1 ! SMM* ^4:- 
44. 

444. 500'C^sifil 7^44^^5]7> 7>444, 4^114 t^Sfs ^4°il ^4 ^7l^tl 1$$ 44-2- sLt]4. £ 
4, °1 Ji4 ^^4°l-s.s g^^ifle] 340] 44 #7i)44. 

4# >8-« 2)1 (laser) 4 444vr 4«°1 sa^°l. °1 4^- ^^2i7> 71-44^ 7^7}^ 4^7144 4 
44 4 91 71 ffl^l] 7^ 4444. 

4*1 «l 4 H 88*1*1 4>?i(Excimer laser annealing method) ^S^^te lOOccf/Vsec °14 

el o]^4^-n- 7f^ 4 5a Til *-4^ *44^°l 
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4£4 H-^-I-iS. 3^44^ -g-2psN<&£- £44 ZSW 43$?- 4v?-(Silicon seed)#.-V-Ei ^43 
<S*I 44°1 --m]l}(.gram)-°r "1514 ~4'H^Y£- ^-'M^Klateral growth)^ 4 ^o.o)] -3- <8 

4 4 #4. 

<a*4 as., ^i5l^.v;.<>l -ilels- nsi|«i<>] a|rj) -*d^5l.y.r4 a 44, ^ei-gM^-i- ^js.*?. ^^sM) yi 

34?- ^*HJ- -y- eVj-O-lT, ^^ofl^lfe i£>34(Super-coolingH ^1 Sfl *H V&o] "Jo^H 4 

°1 ^?)]^4^2ll- -3- £4^) t-4<S4#(poiy-Si)44-3- ^4344. 

3£4 44 44 71* € i)ei^ gjjw 4-s.ciB]-a- *j^4^ £44?l) >W44 -?44 ^43 44* 

SM^Htthin film transistor : TFT) <Svr 4 2*4. 

444 ^iil^Hfil g-i^ ajtfl 3443- 34 tq* ^ 43 £.£ *II*|5W4 £4. 

£ la »J|4 £ lc«fl £44 44 44 £e)«*|«(ll)-& 44^4 flM|s|fe 43^1 :i5HI4U3)l"& e$4 

2] *li£\&°.3. 3f4$44 4?)]sU, 4 ^314(13)1-4 ^l^VS:^ (grain boundary)(15)-& *g*J44^ 434 
#4 ^S.*4. 

^W, 47] <5We])oM--- ol -8-* f^-l #342^1 %7&% #AWr 4^44. 

51 2te *aW*M*|» oi-g.^ -f ej^ele ^44 $14 44^ -THd-S- £44 44£°14. 

£44 44 44 3M4 W J4 444°1 7l* -#o|| ^-44 4€-4^4el£-4 «34 4^1 4«Hfe *44>ll 3M4»J 
44M£4)4. 4^3(33)4, ¥-<9iffls(35)-a- liLS. 44. 

714(31) 441 47| ?<3«a(35)3 4447U'., 44 ^5ffl.^.(35) 4°)| 4^-a-S- 3*14^4. oj ufl, $7) o\^_=l 
(33) <5H4 eW?K37)-fr JM*MI sIS 4?1 eiWfJ £ "liHlsH 44 < ?j44^) sU, 44 <i)4« 
•£- ^7l f-«»Jiffl2(35)S- *<D =H44 4~6«])-S. 4=M4<M 7]* 4?l "H «}iam«i<|a 4 S^4^- ^4 
?)l 44. 

o] H, lel^Ele^ n^ltl4 ^4-^- zs<»l^^l^ <fl44^s4 7l*^l €-514 ^4^°il A 

37)4 of|4*l ^-i^ *^|« el-Sr $m ^el-S- 44-«l cfl4 oflM^-a^te ^^A£ 

4nr«H ^14 *r Si 4. 



9i 4 ^i=H n JS-^^.S 4-?- ^^l^ u ^4 0 l 44 ^°l(Low energy density regime- Partial melun 

g regime), 4" #3. 44*1 4t- 44 7>4-g- <^(N'ear complete 

melting regime), 31 <H)u14^l£ °tW±3. -tle)^ 44°l 4^^1444 44*1 ^^(Higyh energy density re 
gime - complete melting regime)£..S. 4"S" t ^-^4. 4^1 4 ^lM^l °H *) -ii «1 l 3. 1= d^i 6 l7l- ^2)4* 

7)Ui4 a{ o. Aj-Hfloini, oja 4_f. ^el^-fil ^es^ t-^^4°l <a<>147l as)l<asl aj^oi iiVi^]^ 4-f- 
«1|Ji4i ^-8-^^014. 



aeljl, 471 4# l S^ 0 fl 7V44 °j^l(N T ear complete melting regime)^ 4£^ll^°-l 4^ 4-r- 4e)**1^4 47l 
.17. S.€r ^Ffl^H, ^1 ^"ilASl 4^.-3 4-& 4 ^ Xlfe ^^<>14. 

47l 44 4^ ^Sjifl^ o|]u|*lft 4-§-4i;- 4^-& SLS(Sequential lateral solidification) 

^^j4 4 l S t >14 4-U, 44 *4 , 3 t a < a o 1 0 il 4^ «DH4'fl-& 444b #el4sl« S^4 B J l 3-& MPGG(mukiple 
pulse grain growth)3*J4 4^°14 44. 
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<>1*1-. 44 SLS 3*<m v, a-& 44 e 2-s- 4-*44 4«344. 

44 44 7i€(3D 4011 31444 4444 44 p>^(33)4 44 4^h(33)4 *S44 4^-44 

44 7l^(3l)^°ll 44 4<33U435)^ 4444 e)144 44^4 4444 3.4. 

014 tt* 434 4444^ 444 44-a- 4444, 44 44 www)* ^44 44011 4*1) #<a# 
444. 

44-<?-£, 44 »>>:=?.(33)-fr %-m 44 71^(31)410)1 ^4 $4 ^ed- S . 4344. 4-g-o_. ? . ^^.Hfl-g-oi j*.^ 

3(35)i- wm *m*\ « 444 44 «a* ^444. 

4-g-AS., x-YiE844 $q -£<y 7 RV(3i)oi 4« 44444. %6\7\%<% 4444 4^-444. 

£ 34 44 SH444-& 0)444 o}-^^ *J4*T& 3444^ "114444 i£.A| $ jg 4 4. 

iA]^ 44 go], 444 4 £$(A.B.C)4 4*114 44 3)44134 S^o)] jt^fe 44-0- *«B 444^44«--8- 
fsl^sl^..?. 444 4 4 4-^4. o] nfl <^4-V-4('15)o)|a).^ eiH^ajo] <&gp\ 4 el 5. 4i?-£-44 ?ti44 B J 
M)fi) 4#44£-°-.§. 44444 444 7KHH 4*421(41)7} *g444. 4 nil «U4*1 4.S14 44?? 44°1 4-£- 
4 44444 4fe "344 4444, u J4s (m 44 4444)x2Bfl ji4 4t)1 4^4. 

24i^(47)o)i4t- 44 l 4 ^4°H4 434 444 05*414 4444. 

n444 N4 ±^4 4, 444444 4444 4444S~°.- £5!(A,B.C)44 44 4W =i*H4U3)4 44 4444 
<8444. £444 4 45J-il«l(A.B,C)ol 444 4££ £444^4 a2fl44444(41a) <3444. 

444 44 4°1, SLS =a444tj4 4 44A&4 4444 31444 4 a-^HI 4*11 n3|44 A}o)a7f €- -1444 
-£41144 4 44. 

44*1, 44 SLS4 A H 4*fl ^4 «>ifc-m# £ 444 4*5=4 .^<>14 44-S- 4te4. 

44 MPGG444 3144-3- 444 f-4^4?: 1 WXQSlsL, 45144 44^i ±?4«-4 44 *fl 444 4fe 444 
4. 

44 SLS444 4e1 MPGG44 o-s. 444-lv aiWSS 344 t- m4 37i« 7>44, 4-S- 4444 ^^-^4 4 
4 ^04^4 4-fe 44 44^1 4^.-2- f-^'iis .12)144 4444. 

44 MPGG 444 44 SLS 44ofl «1 *ll ns)]4«l 37H <Hh4e ^144 4-2-4, *4444 4€-4^4 44. 

444, §2Hii- 44^^ 0J0401] *i44£ ^E^^ij oj|g|af.-g- 4^4 ^^.v. 4^ sLS44ofl e\n 
4el^4 ^44s, 44 4^1444^1 44--4°ll 4l^l4fe 44.3= $4^14 ^^a^ 47] MPGG444 4444 
-g-444^4 ^4444. 

014, £ 4244 ^n?) 4 4— 4 4 — E l 4efl444^ ajem^ 444^4 444-4. 

£44 44 44, 421^4 ? 4°J ^!4i£444(6i)fc 7ll4S^4^SJ?-(63)4 31444435.4(65)4 ^^^1 i 
4^4^14444 4-+-0 0 4oil 344^ 44J?-€4^f14 44°i] '^444.44 t114e-?4 4^4(63)4 1144 4 
-^4*4(65)-^ 444 s^Ji 4*ui.'=(60)(PCBH ti^sH < 9 :! 14^-:i- 4fe4. 

°14 44 -?4oil4. 44 »14M 444S4 H44 444s.'vr 4# ^4*J 444 .a.444. 



- 5 - 



%7)}im 42001-0087667 



^t^».?., *m ***HJ-&4**te ^4-5- 444fe 45.^4 (mobility)** * 

$44. 

451*1144 i«32]S|7f 4-3.4 =£4^44 *444°1 *.o.t.>, »i><go)i >,iV£xfl^^ a«ie)E]7h h44 ^=g^> 

oi 44. 

444, *2Hfe 44 ^*!]Vi4 4i^(B)4 4# 44 «?H ^-44 4 Sflfe MPGG444 -W* 

^ oi] V -j ^H^ga. 44 4 ^^.s?- «a°1(A)-«>] o^m^-e- 3.^4 sls *iM-& 44*M „-n.?il44 a4& -a 

4^„<?„S ?14fe 4 100~120crf/Vscc4 ^43 <4& 4 5*584. 

-- l 44, 44 SLS^^iis. ??444fe ::iafl*!4 M4€- a.7l)^c«j ^ g ^ ^ 

344fe 4344 S4°l| 44-4 4*^7}- ^PMl 44. 

£ 5fe SLS 334 4>?H ^1 sfl £343 $444*4 £44 44^ 4444. 

3E.44 44 44, SLS 434 4444 4444*4 ^BflS]4*44 iflo|| 44(low angle defect) (51 )«1 

44 1 £'1)44. 

44 444 <834^ 444 44 44*4 44 4, 3144^4 444?fl 44 44 44*«fl £*H4* 44 444 
44 4*« 4444?)1 €4. 

44 44, u S443 0 li «1«B -^4*4 34444 *14*H, 44 S.4°)| e4£ 431:4 44^4 S§4°11 4*H 44 
444 4-1144. 

44 X34>4S- 44^ -S-444** 4^H1 4444 344te 434 441) €4. 

4 "J. 4t^l 44S7f 4444*4 4°fl 14#-4 444-2-^4, 44 #4^.4* 4£*I144 44 

A).o|fi) t^4fe 434 0 H 4*fl 44°fl tfl4 Sfl*fl4 4-344. 44 44 44s, 4444*44 £44 

444 2] «?K Mobility )7f ^l-St-rH, iv4-°} ^>^o|] ^ .^l^oi ^4. 

44 SLS 43sl-4-b g-444*°-^ *j*j4 44^4^44 4-s.)- : 

<?! 3:4^.4* 44H44^4«* of 2 uJl 7f4 «Sr.£4*l4, §c] ^sl-i- ?M.ik %sl7} #4. 

44 A i 4^ *}4 a4°l & 34^ *^Ue)«^AS *H€ 4^]^* 4fe #c^cl§ 4^ «HS A 14^1^ ^ 
24"?] -a- ^144^«i n a.*] a) xi4. 

4 "J^ ¥^ T 5 44 



4#4 44 4-£- 4^4?! ^4 4 4H 4-& WS.*\W%- <H^l <5 144sl 4^14 ^^4^£- ^ 1 
4 ^1 2 <$q& ?M 7)$& §«14-^ 4^14: 4^1 7l4- d -l 4^<H] 4-S-42 4e]^4 ^44^ 4§4^ ^2l«44 

*l3-a 4fe ^^14: 44 4*«J ^ I 91^4^ 4-S-4^- ^!2]S-4°)1 44 (complete melting regime)^ ft] oJ| 

u^Ji-g. 7Hfc s)lol4»rJ-& 244 <3 1 ge)4«1^4 --S-44-b 4?fl4; 44 444 ^ 1 ^3 S ^fl 2 4°fl 44 
4^14 4^1 §^3^4 44 4-&^i 4b)^4°H 44 441^ «g^«H-4 °H444£-^ 44^ °HM4 1 S4 
^ 44 ^ 1 3 "HI ^ A J4 «-2l44^4-S- i « 3 844.v., 44 *fl 2 ^44 44 4-S-4-^ 44^4 44 ^1 
^4^s ^44 4^4 nai<?14 44 «i>a-4fe 4^K> 5.444. 



- 6 - 



444*1 24-2001-0087667 



4 444 44°l] 43-^-44 i4c 4^-4 7^1 444^44?H 44 4H.4 44 4 44 44434444 °i)4 

44H-3- 7>*) 44444 a&444 -4 1 4444€4r 444 4, 44 4 1 4444-^4 &44 JA4 44 4444 
£4 7>44 44444 2444. 44 4 1 4444^4 4344 4 7)] 2 f-eK}e]*!-o.3. 443 44*44; 44 

^ei«^si 444 ^-44 ii ^ £4)44-44; -8-71 ^^«^a- =^444 44H444 £444. 

4- 444 -8-71 ^^JT, 444 441144 44 SLS 444 4444 -g-444e<?-3 : . 3344ji, 44 SLS444 
£44fe 4444 44 MPGG 444 4444 3^444 44 SLS 44-2-iiL *344 f-444^4 £4444 41 
4 tJ-o-s^l , ^^^f«?-S 44 7]|4}45S4. 

£. 64 4 4 I 3°1| 4-0- 44*44 3144 44H5854^&I 4S147144 7)]4=44 s|4.£44. 

44 tIWSWS -2.^(1 15)4 444 ?44 £44(113)4 m(A)1 4*14-44^44 4444 
4fe ull4^44 SLS 444444 4444 -I444*H4& *§444. 

44-2.-4 44 SLS44 .2.3. 4.444 #444^4 £.444 44-E44 444 44(111)4 444(B)4 MPGG4 
4 4 4444, *I1444 4t)1 34. 

4, 47) °»4»llg4* 4^444 MPGG 44^-3 444 444, 44 SLS 4*1-2.3. 1444 4444 4444 4 
44 44. 

44 MPGG 444 €4 "S^of] 444- ^"-W 444 4£-t 3= 44444 44471 <"flS4), 44 SLS 4 
44 -44 4444 £444^4 #44 £4 £444 44^ '4 4444 44. 

*>l«fl|, 4 1444 #444^4 £44 444 44 nafltliM £7fl44 444 44S7)- 7i)43 4*1144. 

s. 74 -v. 64 »a»^oJl 4 sj) t|] £444 4 444#- 444 -3-444S 4-4 £44 444 4444. 

5.44 44 44, 4444 44 ae)14( 125)44 44-?-4 4444 4^. 444 4 4 Si4. 

444, 444 m)«h 444 2^444 S44 4# 431444 "94 4 54 4 44 434 444. 

44 -f- 84 4-^44. 4444 SLS44-2-3.4 4444 4444-&4°-l s.4.444, 4- 444 44 SLS 444 M 
PGG444 £44-2.3 4444, 4 4444 -§-44444 H.444I? 4 344. 

s. 84 3=34 4^°H 4€- pb}-4 4444^-44 44°i) cfl4 a.4444 4-^4 a«l)s.44. 

S44 ^?fl = <H]4 ^4(121)4 4^4 SLS WS4H 4«fl 4^44 1-4444-44 445t4 £44 44^, 44 
4 4 44°ll 44 SLS 444 MPGG 4 4 4 4444 it*<j44 4444-544 44 44 ^44. 

2.444^ 44°fl <I4 4444 4444 ^4 4 4^4, 4^4 SLS 4^4^4^ 1^44 4444«- 44 4 
44fe €-4444 4 -3.3V44, *H4 Ja.444fe 4 I07cn//sec4 44-§- 44^1, 4 444 44 444-"?-^- ')] 
1444 -I-4tI444-a- 4444 44444 -i.7V«la 441 J2-4444 I45crf/sec4 444 <S44. 

444. 4 444 44 44444 4444^44 S44fe .^.44^4fe 4*1)4 44 444 444 7>44^, 4€- 
^44444 41 -t- 444 444 "344. 

444 i£4 
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444, -S- <KH 4G- S-el^^t 1 43 44H«*l-*3' i ji <*^SA|^l fe 7))o]e^ ^]ol^ ^g^s] 

4£L*ll#-& SLS 344 MPCC £34 tftj-S- tf^iUiL 444*1 3343 l-«l^e]i3-i5-Jil <8444 aefltf 

M)ofl c|^S7|- #t)]-44 #e|^e)« 4£*!]44 *^4<>.iL4. JZ.HE14& 4ir « 4 5li^ 
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